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Granulomatous tenosynovitis is a rare disease with an indolent, relapsing process, which can be caused
by various pathogens. Here, we describe three immunocompetent patients with right wrist granulo-
matous tenosynovitis. Two cases were attributed to nontuberculous mycobacteria (NTM) infection. In the
third case, no deﬁnite etiology was found. However, the symptoms and patient history were similar to
the other two cases. All three patients were cured by surgical debridement and clarithromycin-based
anti-NTM antibiotics.
Copyright  2011, Buddhist Compassion Relief Tzu Chi Foundation. Published by Elsevier Taiwan LLC.
All rights reserved.1. Introduction
Granulomatous tenosynovitis is an indolent, relapsing disease
that is difﬁcult to diagnose by inspection alone [1]. It can be caused
by infectious etiologies, such as nocardiosis, brucellosis, myco-
bacteriosis, syphilis, sporotrichosis, coccidioidomycosis, blastomy-
cosis, histoplasmosis, and protothecosis [1e5]; and noninfectious
etiologies, including sarcoidosis, crystal-associated diseases, and
foreign body reactions [6]. It is a rare disease and sometimes its
etiology can not be conﬁrmed. Here, we describe two cases of
granulomatous tenosynovitis caused by nontuberculous mycobac-
teria (NTM) and one case of granulomatous tenosynovitis of
unknown etiology. Because the symptoms and history in the third
patient were similar to those in the other two cases, he was treated
for NTM tenosynovitis and had a favorable outcome.
2. Case reports
2.1. Case 1
A 67-year-old man was admitted because of a tender, swollen
right wrist. He reported that the condition had developed about 1ase, Department of Medicine,
g Road, Dalin, Chiayi, Taiwan.
ddhist Compassion Relief Tzu Chiyear earlier, without accompanying fever or other discomfort. The
swelling extended to the palm with an ulcerative wound. The
patient was a fruit farmer and often sustained minor trauma to his
hands while working. He had no systemic conditions such as
diabetes mellitus, alcoholism, cirrhosis or immunosuppressive
status.
A peripheral hemogram revealed a leukocyte count of 5.76
103 /mL, hemoglobin level of 15.1 g/dL, and platelet count of 175
103 /mL. Serum aspartate aminotransferase was 101 IU/L, urea
nitrogen 22 mg/dL, creatinine 1.0 mg/dL and C-reactive protein
0.09 mg/dL. He took oral cephalexin 500 mg every 6 hours, but his
symptoms persisted. Plain radiographs showed soft tissue swelling
without bone destruction. Magnetic resonance imaging (MRI)
revealed granulomas over the carpal bones, distal ulna, carpal joints
and wrist joint with peripheral enhancement (Figs. 1A and 1B). He
received debridement. During exploration, the abundant granula-
tion tissue spreading along the ﬂexor tendon sheathswas excised as
completely as possible. Histological ﬁndings revealed chronic
granulomatous inﬂammation with caseous necrosis (Fig. 1C).
After surgery, he was given oral rifampicin 600 mg, ethambutol
800 mg, pyrazinamide 1500 mg and isoniazid 300 mg daily.
However, there was erythematous swelling around the surgical
wound. One month later, the granulation tissue culture yielded
NTM. The antibiotics were changed to clarithromycin 500 mg orally
every 12 hours for 6 months. His symptoms subsided gradually. He
remained well after 24 months of follow-up.Foundation. Published by Elsevier Taiwan LLC. All rights reserved.
Fig. 1. In case 1, a coronal T1-weighted magnetic resonance imaging (MRI) scan with fat saturation revealed granulomas over the carpal bones, distal ulna, carpal joints and wrist
joint with bony erosions (A). A coronal gadolinium-enhanced fat-suppressed T1-weighted MRI scan showed peripheral enhancement of the granulomas and heterogeneous
enhancement of the bony structures (B). Histopathologic examination in case 1 demonstrated granuloma formation with caseous necrosis (H&E, 200) (C). In case 2, an axial
gadolinium-enhanced fat-suppressed T1-weighted MRI scan of the right wrist showed abnormal enhancement of the sheath of the ﬂexor tendons (D). Histopathologic examination
demonstrated granuloma formation (H&E, 200) (E), and a tissue acid-fast stain revealed acid-fast bacilli (Ziehl Neelsen stain, 1000) (F). In case 3, a coronal short T1 inversion
recovery MRI scan revealed loculated ﬂuid signals in the synovial cavity of the tendons with tiny nodular lesions along the ﬂexor tendons (G). Biopsy material revealed rice body
formation (H). Histopathologic examination demonstrated noncaseating granuloma formation (H&E, 200) (I).
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A 66-year-old man was admitted because of a painful swelling
on his right wrist with distal numbness, which had developed 6
years earlier. He was also a fruit farmer and often sustained minor
trauma to his hands while working. He had no systemic conditions
such as diabetes mellitus, cirrhosis, alcoholism or immunosup-
pressive status. He had taken several kinds of antibiotics and
analgesics, but his symptoms had progressed to the point where he
was unable to make a ﬁst.
On arrival, physical examination showed diminished sensation
over the territory of the median nerve in the right hand. A
peripheral hemogram revealed a leukocyte count of 6.02103 /mL,
hemoglobin level of 11.3 g/dL, and platelet count of 226103 /mL.
Serum aspartate aminotransferase was 22 IU/L, urea nitrogen
15 mg/dL, creatinine 0.9 mg/dL and C-reactive protein 0.29 mg/dL.
A plain radiography revealed a soft tissue swelling over his right
hand and wrist. MRI revealed abnormal enhancement of the sheath
of the ﬂexor tendons (Fig 1D).He received a tenosynovectomy and median nerve decompres-
sion. During exploration, granulomatous inﬂammation was noted
over the ﬂexor tendon sheaths of the ring and index ﬁngers,
spreading into the carpal tunnel involving the tendon sheaths of
the ﬂexor digitorum superﬁcialis and ﬂexor digitorum profundus.
Histological ﬁndings revealed chronic granulomatous inﬂamma-
tion with multinucleated giant cells (Fig. 1E). An acid-fast stain
showed positive bacilli pathogens (Fig. 1F). He received oral 600 mg
rifampicin and 300 mg isoniazid every day for 2 months, but his
symptoms persisted. A tissue culture yielded NTM. The antibiotics
were changed to oral clarithromycin 500 mg every 12 hours and
ethambutol 800 mg every day for 6 months. His symptoms
subsided and he remained well after 5 years of follow-up.
2.3. Case 3
A 76-year-old man was admitted because of painful swelling of
his right wrist for 2 months. He was also a fruit farmer who
sometimes sustained minor trauma to his hands during work. He
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cirrhosis or immunosuppressive status. About 6 months before this
admission, he had experienced right hand numbness andwas given
a local steroid injection. However, his symptoms had persisted and
he received carpal tunnel release, after which the numbness in his
right hand disappeared. However, 2 months before the current
admission, a painful swelling had developed over his right wrist.
The swelling extended to the palm and hewas unable tomake a ﬁst.
Aperipheral hemogramrevealed a leukocyte countof 3103 /mL,
hemoglobin level of 15.3 g/dL, and platelet count of 181103 /mL.
Serum aspartate aminotransferase was 38 IU/L, urea nitrogen
13 mg/dL, creatinine 0.8 mg/dL andC-reactive protein 0.34 mg/dL. A
plain radiographshowed soft tissue swellingover the right handand
wrist. Synovial ﬂuid cultures for fungus, bacteria and mycobacteria
yielded no pathogens. He took oral cephalexin, but his symptoms
progressed. MRI revealed loculated ﬂuid signals in the synovial
cavity of the tendons with internal tiny nodular lesions along the
ﬂexor tendons (Fig. 1G).
The man was given a synovectomy and decompression of the
median nerve. During exploration, numerous shiny soft corpuscles
consistent with rice bodies were noted in the ﬂexor tendon sheaths.
The soft corpuscles could easily be removed using a spoon (Fig. 2).
Histologicalﬁndings showed rice body formationwith granulomatous
inﬂammation (Figs. 1H and 1I). Granulation tissue collected for
molecularanalysiswasnegative forMycobacterium tuberculosis. Tissue
culture formycobacteria, bacteria, and fungi yielded no pathogens. He
received oral clarithromycin 500mg, sulfamethoxazole 400 mg/
trimethoprim 80mg, and doxycycline 100 mg every 12 hours for 4
months.His symptomssubsidedgraduallyandhecould return towork
without limitations. He remained well after 18 months of follow-up.
3. Discussion
Ninety percent of cases of NTM infection involve the pulmo-
nary system; the rest involve the lymph nodes, skin, soft tissuesFig. 2. Surgical exploration in case 3 showed numerous shiny, soft corpuscles
consistent with rice bodies in the common ﬂexor tendon synovial ﬂuid (A). The soft
corpuscles could easily be removed using a spoon (B).and bones. Less frequently reported are central nervous system
disease, keratitis and otitis media [7]. NTM tenosynovitis is rarely
reported [1,7e10]. However, this pathogen is very important in
granulomatous tenosynovitis. A previous study showed that 11 of
25 cases of granulomatous tenosynovitis were caused by NTM,
four by Mycobacterium tuberculosis (TB) and ﬁve by Mycobacte-
rium species [1]. Because soil and water are the environmental
reservoirs of NTM, most cases of NTM tenosynovitis are associated
with traumatic events [1,7e10]. The present patients were all fruit
farmers who often sustained minor trauma to their hands while
working. They often ignored these lesions, which provided
a portal of entry for NTM into the soft tissues. Because of its slow
growth, NTM seeding into soft tissue can cause symptoms after
wounds heal. Gloves should be used during farm work to prevent
this infection.
Typically, the correct diagnosis of NTM tenosynovitis is often
delayed. In a previous report, the length of time between the onset
of symptoms and diagnosis was often as long as 1 year [8]. This is
because of the indolent course, nonspeciﬁc presentation and long
duration needed for culture. In the present cases, Kanavel’s four
cardinal signs of ﬂexor tenosynovitis (the presence of intense pain
with any attempt to extend the ﬁnger, holding of the ﬁnger in the
ﬂexion or bent position tomaintain comfort, swelling that involves
the entire ﬁnger, and tenderness with touch along the course of
the tendon) were absent at the initial presentation even though
synovial involvement was noted in the image study. Inﬂammation
markers, such as C-reactive protein, are within normal limits. In
the present cases, granulomatous tenosynovitis could be consid-
ered in the differential diagnosis only after image study was done
before surgery. The erythrocyte sedimentation rate (ESR) is an
important marker for chronic inﬂammation, such as in chronic
osteomyelitis. Unfortunately we did not obtain these data in the
present cases. However, a previous report showed that the ESR
could be normal in NTM tenosynovitis [10]. As a result of the
nonspeciﬁc clinical ﬁndings of NTM tenosynovitis, patients may
initially be misdiagnosed with trigger ﬁnger and treated with local
injections of steroids, which worsens their symptoms. It is very
difﬁcult to demonstrate NTM as the cause of tenosynovitis.
Pathology, image study, and an acid-fast stain may provide some
clues for diagnosis. However, mycobacterial culture is the only way
to obtain information on the NTM species and antimicrobial
susceptibilities. It is very important to obtain a high yield for
mycobacterial culture. According to the recommendations of
American Thoracic Society and Infectious Diseases Society of
America, aseptic collection of as much body ﬂuid or abscess ﬂuid as
possible for NTM culture by needle aspiration or surgical proce-
dures is recommended. Tissue cultures are acceptable, but swabs
are not currently recommended [11].
Rice bodies occurring in joints affected by tuberculosis were ﬁrst
described in 1895. They are composed of ﬁbrin. However, the cause
of rice body formation remains obscure. It is most likely an unusual
complication of chronic bursitis [12]. Some investigators have
suggested that a possible cause is microinfarctions after intra-
articular synovial inﬂammation and ischemia, with subsequent
synovial shedding and encasement by ﬁbrin derived from synovial
ﬂuid [13]. In recent reports of four cases, rice body formation was
associated with NTM tenosynovitis [14,15]. In the present third
case, rice-body formation was grossly visible in the tissue during
surgery. Although the cultures yielded no pathogens, it was still
difﬁcult to rule out NTM infection. Because the symptoms, history
and disease course were similar to the ﬁrst two cases, NTM was
considered as the most likely pathogen in this third case of gran-
ulomatous tenosynovitis.
Treatment for NTM tenosynovitis is surgical resection followed
by an antimycobacterial drug regimen. The typical intra-operative
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attenuation of the pulleys. It is essential to remove all infected
synovium to prevent recurrence. However, ﬁnger stiffness may
occur because of tissue scarring after synovectomy. The choice of
empirical antibiotics is a big problem after surgery. In case 1,
growth of mycobacterial cultures needed a long duration after
surgery. In case 2, acid-fast bacilli found in the tissue pathology
could not be differentiated between NTM and TB. Anti-TB therapies
were given ﬁrst in both cases and were not effective at controlling
clinical symptoms. Differentiation between TB and NTM is impor-
tant for empirical antibiotic therapy. In previous studies, TB teno-
synovitis was associated with several factors, such as older age,
poor nutrition, history or exposure to TB, immunosuppression,
alcohol abuse and corticosteroid usage [16]. Because the present
cases did not have these risk factors and often contacted soil with
their hands, a diagnosis of NTM was preferred to TB.
According to present therapeutic guidelines for NTM infection,
an antimycobacterial regimen is best based on NTM species and
drug-susceptibility tests. However, identiﬁcation of the NTM
species and drug susceptibility are often delayed or not routinely
performed in the clinical lab. In one review, 13 different species of
NTM were reported in NTM tenosynovitis [17,18]. The most
common are M. marinum, M. avium complex and M. kansasii. Other
less frequently seen organisms are M. haemophilum, M. szulgai,
M. terrae, M. fortuitum, M. chelonae, M. abscessus, M. malmoense,
M. nonchromogenicum, M. scrofulaceum and M. xenopi. In one
review article, different NTM species showed different in vitro
susceptibilities to different antimycobacterial agents [18]. For this
reason, it is very difﬁcult to select an empirical antimycobacterial
regimen for a patient with species-unconﬁrmed NTM tenosyno-
vitis, like the present cases. Because more than 90% of tested NTM
isolates, including M. avium complex, M. kansasii, M. abscessus,
M. fortuitum,M. chelonae,M. malmoense,M. xenopi,M. marinum and
M. haemophilumwere susceptible to clarithromycin in vitro [18], we
selected a clarithromycin-based antimycobacterial regimen to treat
all three cases, and they responded well. When a patient is diag-
nosed with NTM granulomatous tenosynovitis, a clarithromycin-
based antimycobacterial regimen seems to be a good regimen for
empirical treatment.
In summary, we have reported three cases of granulomatous
tenosynovitis of the wrist caused by NTM. All were cured bysurgical debridement and a clarithromycin-based anti-
mycobacterial antibiotic regimen.
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